Overcoming telomeric silencing: a trans-activator competes to establish gene expression in a cell cycle-dependent way.
Genes located near telomeres in yeast are subject to position-effect variegation. To better understand the mechanism of this variegation, we investigated how a telomeric URA3 gene switches from a silent to an expressed state. We found that silencing of a telomeric URA3 gene was attributable to the elimination of its basal transcription. The reversal of that silencing was dependent on the presence of PPR1, the trans-activator protein of URA3. Maximum expression of URA3 required a higher concentration of PPR1 when URA3 was telomeric compared with when it was at a nontelomeric location. The ability of PPR1 to overcome silencing varied at different points in the cell cycle. In cells arrested in G2/metaphase, PPR1 was able to activate transcription of a telomeric URA3, but in cells arrested in G0, G1, or early S phase it was not. In comparison, a nontelomeric URA3 could be activated by PPR1 at all times. We conclude that once established, telomeric silent chromatin is a relatively stable structure, making a gene recalcitrant to activation. Following the disassembly of silent chromatin during DNA replication, competition of assembly ensues between components of telomeric chromatin, to establish a silent state, and the trans-activator, to establish gene expression. These results help explain the stochastic nature of phenotypic switching in variegated gene expression.